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(Semi)Algebraic	vs	Transcendental?



Transcendental	properties	of	entropy-constrained	sets 2

Functions	and	Sets

(semi)	algebraic transcendental



Transcendental	properties	of	entropy-constrained	sets 2

Functions	and	Sets

(semi)	algebraic transcendental



Transcendental	properties	of	entropy-constrained	sets 2

Functions	and	Sets

(semi)	algebraic transcendental

single-shot	/	finite	 asymptotic	/	infinite

Nash	manifolds
Nash maps
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Catalytic	state	transformations

semiaglebraic	(courtesy	of	Tarski-Seidenberg)
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Are	entropy-constrained	sets	transcendental?
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Main	result

A	general	criteria	that	discriminates	semialgebraic	sets	from	non-semiaglebraic ones:	
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Are	entropy-constrained	sets	transcendental?

For	𝑑 = 2:

Entropy-constrained	sets	are	semialgebraic
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Are	entropy-constrained	sets	transcendental?

Yes,	for 𝑑 ≥ 3

Proof	idea:

Gauss	map

analytic	
continuation

non	compact
Riemann	surface
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Remarks:	

1.	The	same	statement	holds	true	for	any	other	logarithmic	base

2.		The	same	result	holds	true	for	the	inequalities	‘9 < 𝑐 ′′,	‘9 ≤ 𝑐 ′′,	‘9 > 𝑐 ′′ and	‘9 ≥ 𝑐 ′′
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Application	of	Theorem	3:	Transcendentality of	the	level	sets	of	the	relative	
entropy



Transcendental	properties	of	entropy-constrained	sets 14

Take	away
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Take	away

Ø variants	of	the	presented	arguments	to	also	apply	to	many	other	entropic	
quantities	that	appear	in	classical	and	quantum	information	theory
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Thank	you!


